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Abstract: In this work, the structural development of graft union formation in three fruit tree species is studied, 
together with the possible relationship with peroxidase activity. 
The growth of scion and rootstocks of compatible and incompatible pear/pear, pear/quince, plum/Prunus 
domestica, plum/Prunus cerasifera and sweet cherry/ Prunus avium, sweet cherry/Prunus mahaleb grafts were 
compared. The present study was made in order to understand better the physiological and biochemical influences 




The use of grafted plants in fruit production has a very important role; this is why 
choosing the best association scion-rootstock is vital. Knowing the influences of physiological 
and biochemical processes upon association scion-rootstock allows us to engraft a larger 
number of varieties on a compatible rootstock. 
In the present work the structural development of the graft union formation is studied in pear, plum 
and cherry trees together with the possible relationship with peroroxidase and calatalase activities. 
 
MATERIAL AND METHOD 
 
The researches were made during 2004 – 2007 and there were studied some pear, plum and sweet 
cherry varieties. Pear varieties are Curé, Euras, Contesa de Paris and Williams, plum varieties are Stanley, 
Pescăruş, Centenar and Tuleu gras and sweet cherry varieties are Germersdorf, Van, Stella and Boambe 
de Cotnari. The grafting method used was T budding. The aim was observing the behaviour of those 
varieties grafted on two different rootstocks: Pyrus sativa Lam. and Cydonia oblonga Mill. for pear, for 
plum a selection of Prunus domestica L. and Prunus cerasifera Ehrh. and for sweet cherry a selection of 
Prunus avium L. and Prunus mahaleb L. 
There were made biometrical measurements and was determined dry substance content 
(Somogy Nelson method) and assimilators pigments content (spectrophotometric method) 
Peroxidase activity was determined spectrophotometricaly (2). 
 
RESULTS AND DISCUSIONS 
 
There were studied growth and photosynthetic index at some pear, plum and sweet 
cherry varieties showed that those depends on variety biological characteristics and in the same 
proportion on rootstock used for grafting. The influence of scion-rootstock association upon 
the studied indexes is not the same, though; a moderate growth is in direct correlation with a 
good capacity of shoots formation, a medium trunk thickness, a balanced distribution of 
assimilates. All these show an optimum relation between root system and epigeous part. 
  
In order to appreciate varieties growth, grafted on two different rootstocks, this was 
made with the help of the biometric data concerning scion offshoot high, the thickness upper, 
under and in the joining zone. Using these data we could make some valuations of variety-
rootstock mutual influence upon scion offshoot growing. 
 
Table 1 
Variety and rootstock mutual influence upon scion offshoot growth high  





Curé (control) 142.20 - - - 
Euras 156.50 110.0 +0.14 - 




102.30 72.0 -0.40 00 
Curé 102.00 72.0 -0.40 0 
Euras 137.50 97.0 -0.05 - 





54.00 38.0 -0.88 000 
DL 5% = 0.26  DL 1% = 0.36  DL 0.1% = 0.49 
Stanley (control) 131.00 - - - 
Pescăruş  127.50 97.0 -0.04 - 
Centenar 89.20 68.0 -0.42 000 
Tuleu gras  
Prunus 
domestica L. 
87.70 67.0 -0.44 000 
Stanley 143.50 110.0 +0.12 - 
Pescăruş  133.00 102.0 +0.02 - 
Centenar 67.60 52.0 -0.64 000 




52.50 40.0 -0.79 000 
DL 5% = 0.21  DL 1% = 0.29  DL 0.1% = 0.41 
Germersdorf (control) 152.30 - - - 
Van 146.00 96.0 -0.06 - 
Stella 169.70 111.0 +0.17 - 
Boambe de Cotnari 
Prunus 
avium L. 
140.50 92.0 -0.12 - 
Germersdorf 149.60 98.0 -0.03 - 
Van 132.00 87.0 -0.20 0 
Stella 163.50 107.0 +0.11 - 
Boambe de Cotnari 
Prunus  
mahaleb L. 
137.60 90.0 -0.15 - 
DL 5% = 0.36  DL 1% = 0.50  DL 0.1% = 0.70 
 
Analyzing the offshoots growth high variation and the variety-rootstock mutual 
influence upon scion offshoot growing at studied varieties (comparing with the control, Curé 
variety grafted on a Pyrus sativa selection) we can see that this varied between 72 – 110% 
when varieties were grafted on Pyrus selection and 38 – 97% when Cydonia selection was 
used. The differences we found are statistically assured and there were very significative at 
Contesa de Paris and Williams varieties grafted on Cydonia selection (table 1). 
At plum offshoots growth high varied between 67 – 97% when varieties were grafted 
on Prunus domestica and 40 – 110% when Prunus cerasifera selection was used. Centenar and 
Tuleu gras varieties had the smallest values for offshoots growth. For plum, Stanley variety 
grafted on Prunus domestica was used as control. 
As for the sweet cherry varieties the variations were not very wide. All the varieties had 






















































































Studying the grafting success percentage, there can be noticed differences between 
varieties grafted on the same rootstock and especially when there were used different 
rootstocks.  
In fig. 1 can be observed varieties different compatibility when were grafted on those 
two rootstocks. Williams is the variety with the lowest grafting success, 69% grafted on Pyrus 
sativa and only 40% when grafted on Cydonia oblonga. 
At plum, Centenar and Tuleu gras registered the lowest grafting success percentage, 66 
and 49% (fig. 2). 
In fig. 3 there can be observed that at sweet cherry varieties there were not registered 
big differences between varieties concerning the grafted percentage 
The results of dry substance determination in pear varieties leaves can be observed in 
fig. 4. Though, when grafted on Pyrus selection the varieties had a higher content of dry 
substance comparing with the variant when the varieties were grafted on quince. The biggest 
amounts of dry substance were accumulated by Curé and Euras varieties at both variants of 
grafting. 
The bigger differences on dry substance content that appear at the grafting on P. 
cerasifera Centenar and Tuleu gras varieties shows a reduced capacity of dry substance 
 synthesis and a lower flow of glucides through grafting zone (fig. 5) comparing with Stanley 
and Perscăruş varieties which also showed a better compatibility at grafting on both rootstocks. 
 
















































































































Sweet cherry varieties dry substance  
Table 2. 
Variety Rootstock Dry substance (%) 
Difference  
to the control Signification 
Germersdorf (control) 38.84 - - 
Van 37.47 -1.37 - 
Stella 36.87 -1.97 - 
Boambe de Cotnari 
Prunus avium L. 
39.02 +0.18 - 
DL 5% = 4,28  DL 1% = 6,49  DL 0,1% = 10,43 
Germersdorf (Mt) 32.77 -6.07 00 
Van 30.67 -8.17 00 
Stella 32.23 -6.61 00 
Boambe de Cotnari 
Prunus mahaleb L. 
31,76 -7.08 00 
DL 5% = 3.92  DL 1% = 5.93  DL 0,1% = 9.53 
 At sweet cherry varieties the dry substance content did not registered big variations. Boambe de 
Cotnari and Germersdorf have the higher accumulation in dry substance (39.02 % and respective 38.84%) 
followed by Van and Stella cu 37.47% and respective 36.87%, when grafted on Prunus avium. 
When varieties were grafted on Prunus mahaleb, the situation was a little different. In 
this case there were registered negative significant differences, statistically assured. Big 
differences, comparing with the control were registered by Van, 30.67% dry substance (-
8.17%) and Boambe de Cotnari, with 31.76 % (-7.08). Germersdorf and Stella varieties had a 
dry substance content of 32.77 and 32.23 %. 
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 In fig. 6 can be observed the intensity of peroxidase activity above the joining zone, in 
the joining zone and under the joining zone at two varieties for each fruit tree specie we 
studied, one with good compatibility and one with poor compatibility. 
At incompatible varieties (Williams, Tuleu gras and Stella) can be observed a higher 
intensity of peroxidase activity in the joining zone and above the joining zone fact that shows a 
continuous stress caused by grafting wounds. Also, at varieties with poor compatibility the 
higher intensity of peroxidase activity is associated with lower dry substance accumulation and 




1. Disturbances that appear in assimilated circulation are the result of a low 
development of roots and glucides stagnation above joining line, fact that determines a reduced 
scion growth at incompatible associations or with a poor compatibility. 
2. At the associations with poor compatibility (Tuleu gras/Prunus cerasifera, 
Williams/Cydonia oblonga, Stella/Prunus mahaleb) could be noticed a higher intensity of 
peroxidase activity. This fact shows a higher level of stress both in joining zone and upper the 
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